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ABSTRACT 
 
Background: Nutrition screening is usually administered by nurses. However, most 
studies on nutrition screening tools have not used nurses to validate the tools. The 3-
Minute Nutrition Screening (3-MinNS) assesses weight loss, dietary intake and muscle 
wastage, with the composite score of each used to determine risk of malnutrition. The 
aim of the study was to determine the validity and reliability of 3-MinNS administered by 
nurses, who are the intended assessors. 
 
Methods:  In this cross sectional study, three ward-based nurses screened 121 patients 
aged 21 years and over using 3-MinNS in three wards within 24 hours of admission. A 
dietitian then assessed the patients’ nutritional status using Subjective Global 
Assessment within 48 hours of admission, whilst blinded to the results of the screening. 
To assess the reliability of 3-MinNS, 37 patients screened by the first nurse were re-
screened by a second nurse within 24 hours, who was blinded to the results of the first 
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nurse. The sensitivity, specificity and best cutoff score for 3-MinNS were determined 
using the Receiver Operator Characteristics Curve. 
 
Results: The best cutoff score to identify all patients at risk of malnutrition using 3-
MinNS was three, with sensitivity of 89% and specificity of 88%. This cutoff point also 
identified all (100%) severely malnourished patients. There was strong correlation 
between 3-MinNS and SGA (r=0.78, p<0.001). The agreement between two nurses 
conducting the 3-MinNS tool was 78.3%. 
 
Conclusion: 3-Minute Nutrition Screening is a valid and reliable tool for nurses to 
identify patients at risk of malnutrition. 
 
Keywords 
3-Minute Nutrition Screening, Subjective Global Assessment, malnutrition, reliability, 
validity, sensitivity, specificity, nurses 
 
INTRODUCTION 
Background 
Previous research has identified malnutrition in up to 40% of hospitalized patients.1,2 A 
malnourished patient stays in hospital 1.5 to 1.7 times longer, incurs greater healthcare 
costs, and is at higher risk of morbidity and mortality.1,2 To ensure malnourished or ‘at 
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risk’ patients are identified and referred to the dietitian for assessment and possible 
intervention, a nutrition screening tool that is valid and reliable should be used. 
 
Nutrition screening is defined as the process of identifying an individual who is 
malnourished or at risk of malnutrition to determine if a detailed nutrition assessment is 
indicated.3 In the United States of America (USA), the Joint Commission on 
Accreditation of Healthcare Organizations (JCAHO) mandates nutrition screening be 
performed within 24 hours of patient admission to an acute healthcare service. Any 
patient identified to be at nutritional risk should have a full nutrition assessment and if 
indicated, an appropriate nutrition intervention implemented.4  
 
In order to  accurately identify patients who are malnourished or at risk of malnutrition in 
resource-intensive healthcare settings, a nutrition screening tool that is simple, fast, 
valid and reliable should be used.5 Data collected for nutrition screening should be 
easily obtained to minimize incompletion.6 Parameters commonly included in nutrition 
screening are weight change, adequacy of oral intake and nutrition-focused physical 
examinations.5 Two review papers on nutrition screening tools concluded that none 
contained sufficient detail regarding intended users and method of derivation, nor had 
they satisfied the scientific merit of robust statistical analysis.7,8 The reviews called for 
the evaluation of nutrition screening or assessment tools for both validity and reliability 
in large samples with cutoff points justified using sound statistical analysis.7  
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Many nutrition screening tools have been developed for use in different countries, 
populations and healthcare settings. For example, the Malnutrition Universal Screening 
Tool (MUST)9 and Malnutrition Screening Tool (MST)10 were developed for hospitalized 
adult patients in the United Kingdom and Australia respectively. The Short-form Mini 
Nutritional Assessment (MNA-SF)11 was designed for geriatric patients in the USA and 
the 3-Minute Nutrition Screening (3-MinNS)12 was developed for Singaporean adult 
inpatients. The Nutritional Risk Screening (NRS 2002)13 was developed by the 
European Society for Clinical Nutrition and Metabolism (ESPEN) in 2002, and is 
recommended to be used for screening hospitalized patients in Europe. Although many 
nutrition screening tools exist, these have mostly been validated in the Caucasian 
population. No nutritional screening tool has been developed and validated for use in 
Singapore with its particular racial mix prior to 3-MinNS. As Singapore consists of a 
unique multi-ethnic population, the applicability of existing nutrition screening tools is 
uncertain, particularly the cutoffs used to identify those at risk of malnutrition. The 
selection, reporting and interpretation, including cutoffs, of nutrition screening tools may 
differ between different racial groups, healthcare systems and cultural contexts.14,15 
Feedback sessions with nursing staff identified ambiguity in their understanding of how 
to screen a patient using some of the existing nutrition screening tools. For example, 
with the MST, NRS 2002 and MNA-SF, our nurses were not sure how much of a 
decrease in food intake is considered significant. In addition, screening tools such as 
MUST, NRS 2002 and MNA-SF, which require patient’s weight, height and body mass 
index may not be completed in a sizeable proportion of patients due to difficulty in 
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measuring and calculating these variables.16,17 Hence, development and validation of 
the 3-MinNS specific to the Singaporean healthcare context was considered 
necessary.12  
 
The 3-MinNS tool was designed to fulfill the criteria of an efficient and effective nutrition 
screening instrument, with advantages of the tool design discussed in a prior study.12 
The tool was developed in a study on 818 newly admitted patients using established 
risk factors for malnutrition and on conditions that it had to be simple and quick to 
administer (less than 3 minutes), non-invasive, using routinely available data and with 
minimum missing data. The combined parameters of unintentional weight loss, 
nutritional intake and muscle wastage yielded the largest area under the Receiver 
Operator Characteristics curve, indicating the best sensitivity and specificity were 
achieved with this combination, and the tool was named the 3-MinNS.12 In the same 
study, validation of 3-MinNS was conducted by two dietitians, in which each was blinded 
to the results of the other.12 The study established the optimal cutoff point for patients at 
malnutrition risk, and demonstrated that 3-MinNS is both sensitive and specific in 
identifying risk of malnutrition in hospitalized patients.12 However, a survey carried out in 
the USA showed that only 10% of nutrition screening was performed by nutrition 
services staff, in comparison to 84% by nursing staff and 4% by a computerized 
system.18 Similarly, nursing staff are the main intended users of 3-MinNS, and thus it is 
critical that the reliability and validity of 3-MinNS be established in this user group. The 
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aim of the study was to assess the validity and reliability of 3-MinNS administered by 
nurses. 
 
MATERIALS AND METHODS 
 
Participants 
 
The study took place over a three month period in one surgical and one of two oncology 
wards in a large Singaporean tertiary hospital. These specialties were chosen because 
the probability of malnutrition was higher. This supported the primary objective to 
determine the inter-rater reliability and to confirm the validity in a smaller cohort of 
patients when 3-MinNS was administered by nurses. The sample size was calculated 
based on a previous study which showed that the 3-MinNS was 85% accurate 
(sensitivity and specificity).12 Therefore to achieve a 95% confidence interval, we would 
require approximately 125 participants. Patients were included if they were aged 21 
years and above, had not been enrolled in the study during their previous admission 
and if they (or family members if patient is uncommunicative) could provide written 
consent to the study. Exclusion criteria included patients with cognitive impairment, 
patients who were unconscious and those who were unable to give consent. 
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Figure 1. 3-Minute Nutrition Screening (3-MinNS)12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Instrument 
The 3-MinNS (Figure 1) assesses unintentional weight loss in the past six months, 
nutritional intake in the past week in comparison with usual intake and any muscle 
wasting in the temporalis and clavicular areas.12 A “checkbox” method is used to assign 
Score  
Nutrition Indicators 
Unintentional 
Weight Loss 
(past 6 
months) 
Nutritional Intake 
(past 1 week) 
Muscle Wastage 
Muscle From 
Temple Clavicle Bone 
3 
  >7 kg   Starvation or 
    <1/4 of usual portion per meal 
  Tube Feeding 
     <1 L/day (1 kcal/ml feed)   
     <1000 kcal/day 
   Hollowing,  
    Depression of        
    Temple Muscle 
   Protruding &        
    Prominent                                                                                               
    Clavicle Bone 
       
2 
  >3 to 7 kg 
  Yes, but unable       
    to quantify 
  1/4 – <1/2 of usual portion per 
meal with no oral supplement 
 
  Tube Feeding 
    1 – 1.25 L/day (1 kcal/ml feed) 
    1000 – 1250 kcal/day 
   Slight Depression  
    of Temple Muscle 
  Slight Protrusion 
    of Clavicle Bone  
       
1 
  1 to 3 kg 
  Don’t know if    
   there was any  
   weight loss 
 
  1/2 – <3/4 of usual portion per 
meal with no oral supplement 
  1/4 – <1/2 of usual portion per 
meal with oral supplement 
  Tube Feeding 
    >1.25 – 1.5 L/day (1 kcal/ml   
       feed) 
    >1250 – 1500 kcal/day  
  
0 
 
  No change/ 
    Weight gain/ 
    Intentional  
    weight loss 
  <1 kg 
  Normal intake  
    with 3/4 – 1 of usual portion  
per meal 
 
  Tube Feeding 
    > 1.5 L/day  (1 kcal/ml feed) 
    >1500 kcal/day 
  Well Defined   
   Temple Muscle 
  No Protruding  
    Clavicle Bone 
Scoring 
(Circle one 
per column) 
3    2    1    0 3    2    1    0 3         2          1          0 
Total Score 
 
 
 
      Referral to Dietitian if Total Score is 3 or more 
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each criterion a quantitative score from zero to three, with 3 being the most severe. If 
the scores for temporalis muscle and the muscle surrounding the clavicle bone were 
different, the higher score was used in the final merged column for muscle wastage. 
The total score for all three items ranged from zero to nine. A total score of three or 
more signified risk of malnutrition.12  
 
Validity Study 
Three trained nurses conducted nutrition screening using 3-MinNS (Figure 1)12 on 
patients within 24 hours of admission. These nurses had used 3-MinNS at ward level for 
three years, and were given a refresher on the use of 3-MinNS before the study 
commenced. Main caregivers of uncommunicative patients were interviewed by the 
nurses to ascertain weight loss and dietary intake. An experienced dietitian, blinded to 
the results of the nutrition screening, used Subjective Global Assessment (SGA)19 to 
assess  participants’ nutritional status within 48 hours of admission. Subjective Global 
Assessment evaluates weight change, dietary intake, gastrointestinal symptoms and 
functional capacity, and includes a physical examination of any muscle wasting, fat 
depletion and nutritional related edema.19 Patients are classified as well nourished 
(SGA A), moderately malnourished (SGA B) or severely malnourished (SGA C) based 
on subjective weighting of each of these features. It is a validated and widely-used tool 
for nutrition assessment.20 
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Reliability Study 
Patients screened by the first nurse using 3-MinNS were re-screened by a second 
nurse, blinded to the results of the first nurse, within 24 hours of the first screening.  
 
Ethical considerations 
This study received ethical approval from the National Healthcare Group Domain 
Specific Review Board in Singapore. All participants provided written consent for the 
study.  
    
Statistical Analysis 
Data analysis was undertaken using the Statistical Package for the Social Sciences for 
Windows (version 18.0, SPSS Inc., Chicago, IL, USA). Descriptive data were presented 
as mean ± standard deviation (SD) or proportion (%). Receiver operator characteristic 
(ROC) curve analysis was performed to determine the sensitivity and specificity of 3-
MinNS completed by the nurses compared to SGA completed by the dietitian. The 
biggest Area Under Curve (AUC) indicated the most desirable sensitivity and specificity 
of the tool. Youden’s Index21 was used to determine the optimal cutoff score for 3-
MinNS.  
Youden’s Index (J) = sensitivity + specificity – 121 
Spearman Rho was used to determine the correlation between 3-MinNS and SGA. 
Kappa (k) score was calculated to determine the inter-rater reliability of 3-MinNS 
between the nurses. 
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RESULTS 
 
The number of patients recruited was 121 for the validity study and 37 for the reliability 
study. The demographic profile of the participants is described in Table 1. 
 
Of the 121 patients in the validity study, 46% of the patients were malnourished using 
SGA. The results of the ROC curve analysis are described in Table 2. The optimal 
cutoff score for 3-MinNS to identify all patients at risk of malnutrition was three with 
sensitivity of 89% and specificity of 88% (AUC = 0.95, p<0.001). The cutoff point of 
three identified all severely malnourished patients (100% sensitivity, AUC = 0.92, 
p<0.001). The optimal cutoff score to identify severely malnourished patients was six 
with sensitivity of 100% and specificity of 85%. When ROC curve analysis was 
performed on individual specialties separately, the sensitivities and specificities were 
88% and 90% (AUC = 0.94, p<0.001) for oncology and 100% and 85% (AUC = 0.98, 
p<0.001) for surgical specialties respectively. The Spearman Correlation between 3-
MinNS performed by the trained nurses and SGA performed by the dietitian was r=0.78, 
p<0.001. 
 
In the reliability study, the agreement level between the two nurses administering 3-
MinNS was 78.3%, k = 0.58 (p<0.001).  
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Table 1. Demographics of study participants (frequency or mean ± standard deviation) in the 
validity and reliability study for 3-Minute Nutrition Screening 
  Validity Study 
(n = 121) 
Reliability Study 
(n = 37) 
  Oncology 
(n = 88) 
Surgical 
(n=33) 
Combined 
(n= 121) 
 
Gender Male 
Female 
50% 
50% 
58% 
42% 
52% 
48% 
46% 
54% 
Race Chinese 
Malay 
Indian  
Others 
60.2% 
21.6% 
10.2% 
8.0% 
57.6% 
30.3% 
9.1% 
3.0% 
59.5% 
24.0% 
9.9% 
6.6% 
73.0% 
21.6% 
2.7% 
2.7% 
Age Mean age (years) 
Range (years) 
59 ± 16 
21-100 
59 ± 17 
21-85 
59 ± 16 
21-100 
62 ± 17 
22-100 
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Table 2. Sensitivity and specificity of 3-Minute Nutrition Screening (3-MinNS) performed by nurses 
in Oncology and Surgical wards at different cutoff values to determine patients with malnutrition 
and severe malnutrition using Subjective Global Assessment (SGA)19 performed by dietitians as 
the reference tool. 
 
3-MinNS 
Cutoff Score 
3-MinNS to determine all patients with 
malnutrition (i.e. SGA B or C)  
(n = 121) 
3-MinNS to determine patients with 
severe malnutrition (i.e. SGA C) 
(n = 121) 
Sensitivity % Specificity % J Sensitivity % Specificity % J 
1 98.2  44.6 0.431 100  25.4 0.254 
2 94.6   64.6 0.592 100  38.1 0.381 
3 89.3‡   87.7‡ 0.77§ 100  53.4 0.534 
4 76.8   96.9 0.737 100  64.4 0.644 
5 57.1  100 0.571  100  75.4 0.754 
6 37.5 100 0.375   100‡  84.7‡ 0.847§ 
7 16.1 100 0.161   33.3  93.2 0.265 
8   7.1 100 0.071   33.3  97.5 0.308 
9   0 100 0   0 100 0 
Area under 
curve (AUC) 
0.945 0.922 
p value <0.001* <0.001* 
‡Sensitivity and specificity of 3-MinNS in identifying different categories of nutrition risk at its best 
cutoff score.  
§Maximum J (Youden’s Index = sensitivity + specificity – 1) represents best cutoff score  
*Significant p values for Area Under the Curve 
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DISCUSSION 
 
This current study confirms the validity of 3-MinNS when implemented by nurses, the 
intended users of the tool. The sensitivity and specificity of 3-MinNS in this study are 
similar to that of the original study (sensitivity 86%, specificity 83%), where 3-MinNS 
was implemented by dietitians.12 The correlation between 3-MinNS administered by 
nursing staff and SGA implemented by the dietitian was good.   
 
Although in practice nutrition screening is commonly undertaken by nursing staff, few 
studies have used nurses to validate nutrition screening tools.10,22-24 Jones (2004) 
stated that if a nutritional screening tool is dependent on nurses, its validity should be 
assessed using this group of users.25 However, most studies have used researchers, 
dietitians or dietetic staff to validate nutrition screening tools.10,22,24,26 Kim et al. (2011) 
used dietitians to test the validity of the Malnutrition Screening Tool for Cancer Patients 
(MSTC) against Patient-Generated Subjective Global Assessment (PG-SGA).24 The 
sensitivity and specificity of MSTC was 94% and 84% with good level of agreement (k= 
0.7)  between the dietitians.24 The Malnutrition Screening Tool (MST) was developed to 
screen acute care patients and validated against SGA by one dietitian, with a sensitivity 
and specificity of 93%.10 The same tool was shown to be an effective screening tool in 
comparison to PG-SGA when administered by researchers, with 100% sensitivity and 
92% specificity.22 A previous validation study that used nursing staff to administer 
screening and a dietitian to complete nutrition assessment was the British Nutrition 
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Screening Tool (NST), with a sensitivity and specificity of 87% and 67% respectively.23 
In comparison, the current study demonstrated excellent sensitivity and specificity when 
3-MinNS was conducted by nurses.  
 
In addition, this study shows good inter-rater reliability of 3-MinNS between nurses. 
Inter-rater reliability is the variation in results or measurements obtained by different 
persons using the same tool.26 Similar to validity studies, many inter-rater reliability tests 
have been performed on nutrition screening tools which compared the results of 
dietitian with dietitian, or dietitian with nursing staff.10,27,28 The results of these studies 
generally showed good agreement. Inter-rater agreement between dietetic staff using 
MST was found to be excellent at 96% (r = 0.93-0.96, k = 0.84-0.88).10 Similarly, 
another study on MST found the inter-rater reliability between researcher and nursing 
staff to be high (k = 0.82, p<0.001).22 Nutrition Risk Screening (NRS) showed good 
inter-rater reliability when administered by dietitians alone (r=0.91, p<0.001) or by 
dietitians and nurses (r=0.80, p<0.001).28 In contrast, McCall and Cotton (2001) found 
poor agreement between dietitians and nurses administering the Nursing Nutritional 
Assessment (NNA).29   
 
Only two studies examining inter-rater reliability between nurses have been 
identified.23,29 In the study by Mirmiran et. al. (2011), two nursing staff administered the 
British NST on 446 newly admitted patients, with a good level of agreement (k = 0.71).23 
In contrast, McCall and Cotton (2001) found consistent disagreement between nursing 
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staff.29 The reliability study on NNA was carried out by two nurses on 185 patients 
admitted to an ‘acute elderly’ ward and the coefficient for the tool as a whole was 0.53.29 
The authors attributed the poor inter-rater reliability among nurses , and dietitians and 
nurses to subjective interpretation of questions within the tool.29 In this current study, 
each nurse was well trained in administering 3-MinNS, and used the tool frequently in 
their daily practice. The scoring method and objectivity of the questions within the 3-
MinNS tool such as the ‘unintentional weight loss’ and ‘nutritional intake’ categories 
provided standardized response options for the nurses. As 3-MinNS included 
assessment of muscles at the temporalis and clavicular areas, nurse training included 
showing pictures of different scorings of muscle wastage at these areas to standardize 
the scoring method. 
 
Inflammation may play a role in the development of malnutrition.30 However the key 
characteristics used to define malnutrition, as defined by the American Society for 
Parenteral and Enteral Nutrition (A.S.P.E.N.) and the Academy of Nutrition and Dietetics 
(Academy), are the outcomes of the inflammatory process i.e. loss of weight, muscle, 
fat and appetite; leading to reduced functional status and strength.31 The A.S.P.E.N. 
and Academy state that the identification of 2 or more of the following 6 characteristics 
can be used to diagnose malnutrition: 1) insufficient energy intake, 2) weight loss, 3) 
loss of muscle mass, 4) loss of subcutaneous fat, 5) localized or generalized fluid 
accumulation and 6) diminished functional status as measured by handgrip strength.31 
The 3-MinNS contains 3 of the 6 characteristics recommended. As the 3-MinNS is a 
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nutrition screening tool and not a diagnostic tool, having 3 characteristics would suffice 
to determine patients at risk of malnutrition. This study and a previous study12 have 
validated the 3-MinNS on Asian hospitalized population. Feasibility and validation 
studies should be carried out before the tool is used on another population. 
 
The use of SGA as a reference standard is one strength of this study.  Subjective 
Global Assessment is widely used as a reference in studies examining the validity of 
screening and assessment tools,10,24 as it is a well-validated nutritional assessment tool 
and prognostic indicator.20 A further strength is the use of a blinded assessor method to 
test the reliability and validity of the tool with its intended users (nurses). Most validation 
studies5,6,18 on nutrition screening tools have not conducted blinding of the assessors 
except for the MUST tool and 3-MinNS tool.12,32 In the original MUST validation study, 
none of the assessors were blinded.9 In the subsequent validation study by Bauer and 
Capra (2003), dietitians used to administer MUST and SGA on hospitalized cancer 
patients in Australia were blinded to each other’s results.32 In this study, sensitivity and 
specificity were found to be 59% and 75% respectively when compared to SGA as a 
gold standard, and the study authors concluded that MUST is not suitable for detecting 
hospitalized cancer patients at malnutrition risk.32 
  
Screening tools ideally should be administered to all patients admitted to the hospital, 
including people who are non-communicative. If a patient is non-communicative, the 
interview of a caregiver or a proxy who knows the patient well is recommended and has 
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been shown to be reliable.33 In the ‘weight loss’ column of the 3-MinNS, we allow the 
option ‘don’t know’ for patients or caregivers who do not know if patients had any weight 
loss in their history, which is common for people who do not weigh themselves. This 
option is for patients who do not know their history and not because the nurses do not 
know. However, in the ‘nutritional intake’ column we did not cater for the option ‘don’t 
know’, as we have observed in our context that in the vast majority of cases there is at 
least a caregiver or a proxy who has had enough recent contact with the non-
communicative patient, and who can provide the information either in person or through 
telephone. In our previous study on 818 patients, we included non-communicative and 
cognitively-impaired patients, and in every one of those cases, the family members, 
caregiver or nursing home staff were able to report whether there was any decrease in 
the food intake of patients, and to what extent.12 However, we acknowledge this could 
be a potential limitation of the tool if used in facilities where it is difficult to contact the 
caregiver or proxy of cognitively impaired or non-communicative patients. 
  
Respondent bias is a potential limitation and a patient may respond differently based on 
their level of alertness and medical condition at the time of nutrition screening and 
assessment. Although nutrition screening was conducted within 24 hours of patient 
admission versus 48 hours of admission for nutrition assessment, any changes in 
nutritional status in this short period of time was expected to be minimal. A further 
limitation is that the sample might not be representative of the general hospital 
population as participants were recruited from oncology and surgical wards. However 
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the upside is that the nurses in these wards were used to working with malnourished 
patients and nutrition may have higher profile on these wards than in the general wards. 
In addition, the previous study on 3-MinNS has addressed validation of this tool in the 
multidisciplinary setting.12  
 
Since the conclusion of this study, 3-MinNS has been used successfully to screen all 
newly admitted patients to our hospital and has achieved high compliance (93%) and 
completion (99%) rates (unpublished data). Training during the pilot phase, monthly 
refresher course and incorporation of compulsory training into the orientation program 
for all new nurses and dietitians employed by the hospital were put in place to ensure 
that nutrition screening is carried out appropriately. The results of annual hospital-wide 
audits and detailed feedback on the errors committed were sent out to the nursing 
managers of the respective wards in the hospital which led to positive behavioral 
change towards nutrition screening.  
 
CONCLUSION 
 
The results of this study confirmed the reliability, sensitivity and specificity of 3-MinNS 
performed by its intended assessors (nurses) on hospitalized patients. 3-Minute 
Nutrition Screening is a valid tool that can be used by nurses to accurately identify 
patients at risk of malnutrition on admission. Future studies can be conducted to 
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evaluate the validity and reliability of 3-MinNS when used in nursing homes or other 
community services as well as in non-Asian hospitalized populations.  
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